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Im this thesis a series of tests was rum Om @ 
& 
vertical gasoline engine equipped with the Ramsey | 
Cramk Motion, 


Aer 


ple 


In these tests the maim object was the determ 
tion of the consumption of the sasoline, the other 
Quantities beinz subordinate to this. 

Tests were rua at various speeds with constant 
loads and thew at diffdreat loads at the same speed, 
the object being to determine the load and the 
@peed at which the consumption of gasolime per 
brake horsepower Was the miximum. 

These results will then stand as a basis for 
6 eri con with similar eugines using 


Crank: motion, 


The cycle used as the Otto or four cycle system, 


power 


THE RAMSSY CRANK NMOVION. 
t 
this crank motion in 
comajunction with a shorter 
| 


cGOmmecting rod is the in- 


veution 


or Me..Hobert..H, 
Ramsey of Fhiladelphia. 

In the ordimary ¢uy,ine 
thé 


in the 
center ’ 


1@ same plane as the 
line of the piston rod, while the 
rod is from five 


Im tr 


crank, 
the shaft is set off fromthe 
eenter lime a distance equal. to the length of the 
Crank, a8 showm in Fig. 4, while the connecting rod 
is only 5 3/8 times as lomg as the crank. | 
Of course this system is omly applicable to a | 
imgle acting engine. 
By 


y means of this 


offset the thrust during the 
stroke is iz a dire 


f ; * 
av 
a, bg 7. hs 
ime with: the motion yer 
@ greater part of the stroke, thus 


H 
lessening the 


cdg 


: 
= 


seme 


ieee 


pressure on the bearings and crosshead guides. 

As the amgularity of the commecting rod is so 
small, a shorter comnecting rod cana be used than in 
the ordimary type, thus decreasing the whippiag aad 
consequent vibration of the engine. 

By means of this peculiar combimation a quick 
retura motion is obtained, the power stroke, last- 


through 192° of a revolution of the flywheel, 


foe 
e 
€. 


tae retura stroke lasting through 168°. 

Vie thus see that due to this a greater eXpan- 
Siow can be outained than im a sithilarly sized enx- 
gine, with the ordinary crank motion. 


As the compressiou stroke is faster there is 


less time for thse compress#d gases to cool, with a 


‘comsequent higher compression, which is 4 poiat of 


merit in all gas engines. 


The objection may be raised that during the re- 


“ 


turn stroke in this system the connecting rod has 


® very great amgularity. This, however, is not ob- 


jectionable here as the piston pressune during this 


—— 


See ea 


stroke is comparatively small. 

We thus see that from a theoretical point af 
view this system has many possibilities, which if 
fully developed will increase the mechanical effici- 
eucy somewhat and the thermal efficiency to @ much 
groater extent. 


DESCRIPTION OF THE BNGINE, 


% 


This engine was designed by. Mr. Devlin of the 
Peansylvania Iron Works. 

It is a vertieal, single cylinder, gasoline Gu- 

: a 
gime and was built to correspond to,twenty horse 
power engine of the ordinary tyne, 

Fig. 2 shows one side of the engine, illustrat- 
ing Glearly the offfseting of the shaft. (1) is the 
flywheel which is overhung, the brake wheel being 
placed on the other side of the engine. 

The gasoline is conveyed through a lead pipe 
tube (2) as shown in Fig. 3,to the vaporizer (3), 
where it is vaporized by the air drawn in through 


the pipe (4). 


— oe 


eesarnlageas 


ees 


mie ary 


teen 


} 
by» 
i 
3 
a 
ee 
: 
% 


fai Uae 
-» I 
i ee G4 
is named me My gs 
ud 4 et es é 
— © a mm 6. 
a 3 G4 pee % 
2B iS] ee oO £, & 
ok, eo) - we e.' ce 
Qs cae po © n a 
<2 od > ed 
= 2 gy 
| apt = es re] tJ 
Be ee t Re: 2 
1s) = 2 4 — 
fy © M4 4 > ze 
As oe 3 fy 65 4 
ad ia a oO Oo = © 
= ae Bed 49 SS 
se, A ams je) Pp 
S “Xs at + & 4 ro 
> 28 ™! it) © ) ar 
s ee ae] Qy 
> © 3 ie a@ os 
= &, 3 = ri am a 
< a px i € eat 
sa - + a me MH 
nl ‘ow] & : od 
e om * 2 i 
& id tg ft * ba 
Ba tC % a] c a4 é 
sig + ~— 3 e) $ & 
Li | er > 
we re 2° fr, ro) a 
ot ~ ‘a ord % & 
rt ® | —. +9 eo 
oS & 3 J ia + ‘ft or ° 
hy be . — a v4 Ae by 
3 nt 2 Ss y 
~~ ~ 4 4 2 &3 ae | & 
bot © mH Sy Oy Be (a2) 6. ia 
ord ag @ S a + — O ‘a 
S re} 2 £ 24 af 
se o a 2B ® © 
) & » » ord a 2 @ 
on eo] ~ Re a od eS ce 
os Ase Ht pe a ae e 
2 © os a £5 or 
+ ia a8 
4 aa ooo a ee 
+ 4 as C4 ea bes 
‘ ~ 


ae 
ae 


ie 


mga 


ant 


2 


is 
t 
; 


eae 


ee a ae ern Sooner. er ee Soe ee eee ee = eae eases ene 
{Seer SSS a ee a — ~ - - - eee are 
| > ; 
i . 
} i yaa 
! 4 ge | 3 OF 
: a * er 5 ord ort 
iin ; O e 1 2 
| eed $4 o pais ) shee 
th 4 
6-4 2 rf ot 3 
i > oped ¢ 4 rom | G. 
1 el . > } ei 
, : é a 
sacs Sy ei er 4 © 
| f > i 9 Cc, j 4 
t . £4 ae. 
b “3 
‘ 6 wD | > id pis 
! ri iat | & (a +9 
i - & i] fe) 
4 | tt 
i it) ee +4 ef H $4 
1 t fe x é 
i e 
{ * 57 ih a 
an O a ; 2 eo. 
: i 
| Pd i @ 
= 3 : Gs ‘ oct 3 } 
: ad 4 ra © a or 
|| 7 € ond % | 
| i aed ope a t2 a ™ | 
| f & ‘ © ra 
| 4 tf") ” ae | vedi 
| ra - a 4 s 
| ot i 
~ = ‘ eee} aS 
| ra + Fe me 4 
| > } © oa 
. ies 42 
¥ rt 
} & 4 > 
“i ty a “al 5 
| : ra a ry 
> orf % 4 5 “| 
| bs = ' 
} ra rw aed —T e 
4 rr f G4 > 
| pies : 4 4 fot 
4 ; 7 J Fi 
4 Bee 43 sy ‘ a 
+4 e G. ee 4 | 
| a % - a | 
; b 4 4 ra i 
\ ae i pa ‘ } 
4 ra { ? ord ea } 
oped ey ued 
® " r - 
re Sib, J ‘ 
) ©) ape = i 
3 : 4 + in bony eT t 
esi +? oS ; ie ; 3 
ae r 5 i f 4 : 
y + 4 | 
ae | 
| & as: | ie 
2) i a ) 
% @> 5 a 
! 
i 
— ete. er ee ee anekaateicaimeniantt 
Gecanpediers a ann ae EE 


sen ears eee, 
SA ERIN TNE Fo A A —~ SS : = NT nr ee ——— > SE oo 
ee — ge os Sa en es mE 
Sage nea ga eee . = 


| RRR eS NTS TE 


> a See oP ATES EIN NS NAT IS AA ESE LOE IEE LESLIE 
ee 


4 “ 
ert : 
= : 
: et 4 
4 Bee | 
ot 
e =, ? 
aa ms ; i> 
ee] 3 
t bia & 
- a r ‘. 
4 ‘ 
grt C3 é | 
© ad 
== r r 
aged hg aa apd 
to) Las! 
orl s is rd 
: 
ts a? << 
4 ~ 
eo 
wend a 
t ¢ cy 
S 2) : 
g 
® 49 uP | 
i ' 3 
(f © i 
e : r 
es 
oO *r 


eae 


es 


ae 
& 
en 

ad 

4 © 
> ar 
ws 

4 . 

ws 

¥ » 

de Sat 


> 
if 


& 
> 
J 
° 
4 
ae T + 
Carol 
° 


f 


. 
oe 
| oy 
KA, 
¥ 
> 


ee 


———— a oes we See = se eae oes cman 


A ee ne eee = ence — = 
TROT TS TN NET SAE ST NL TRAN NATE TY 


4 A 
| = om 
£2 l 
¢ ra ® bie) pod 
a ca | ne 
> er 
" e 
: Oy : a . 
4 
ree rs ~ 
> joe > :: ei) 
ree ‘ al 


} ae) oe oe ite 
hy 8 Lg © 
f rT 4 © : 
* p t 4 a Se 


4 e 
re 4 eet ~4 $2 og G4 
& a % y Fe 

, e pas te es 
f iq pind aS S ar 


=f F 
te 3 | 
*. ad ¢ & 
es * r 
we ¢ 4 = ‘ 
os ne *r i 
x ro + 
r ~~ PAG } pa | 
+ oe | oe 
rend " = el 
f he s 
a + e p= 
> 4 rs 
a ed + rT) > 
ort 8) ” 4 #3 
i * = 4 an 
cy er “s 
ae ca we a 
q « 
: 
pa ot aes | Sy 


rue ~ paar e eee . m na Loe rae 


a 
br 
i 


an 


Pies 


fea 
ord 
tz 
= « + 
ms 2 
| a] j fe i > 3 ’ 
ered $, 4 Se . ‘ oZ= we . > bo» 
€ “rt i pa s : 
2 # 4 j ort : “ s S | 
“4 F “ 4 “9 
i ay ao vf * 
4 : 


fi 
é : 3 
? aa 
; n i QO 
f ed ort * i © t 
{ ¥ = 3 
' ae a> A oo] vdeo €- 
} e P td , & 
rr ; : ra he ‘ 
“ : kd OO € 
z ct e a © oo oF + 
nnd = gi ae | 
é c 34 9) £ ab 
a ee é © fe : < ¢ C 4 
a2 4 : ce 4 é ‘ es 


ear 
See 
* 
a 
¢ 
i 


“ od r 2 
od pled 8 reg pe a mae 4 
) | con | # 7% FS tee | ' Hf 
4 a é “ ey 4 
e 


~~ oo 
ah, 
~ 
~ 
* 


Fig.l. 


| * ; ‘ e- nee 3 3 Cc 
| ty aor pe as $3 el of 
| , i > t ry # % 
x r : . rr art 
i ja 4 ae r sees fi ————__—_—— ey 4 4 
4 . + SS . = a 
: ? wr ae % 3 . 
@ 3 a s 
| C 2 = 
a Pe . € ey ; 
q, fy 
} C4 ; . oo 


i. 
vw 
3 


| ) opat O 4 pial + 
H 3 f ‘S 
j ¢ pe Cs aped 
é 4 a e 2 
| 3 ‘a * © - z sil, : ; 
} mo ; | et - 

ea | J E a ft : 

t ws Pee fe 4 4 i; ; 


) bye 3 ; : 
eH 4 4 CO " : e id 4 
, <4 & a ) rey ‘ a) : 
4 4 r f - ¢ 
cs e ra rs E % hid 
f © { { + | on A 
| 
" a 
’ : si ’ a3 ‘ 
Be i.7 +a 8 . 
| Es ES % rey 42 & ? 
\ 4 fe e 
i 
Nee = mma neem rm cee ~ = Seana = 
{pS ea = 


| 


as showa,thus closing the primary circuit.a 


ground to the engine is made in both primary and 


secondary circuits. 


fhe point of the stroke at which the ignition 


: 
. 
| 
. 


which changes the position of the contact spring at 

(21) and thus makes the ignition come earlier or lat | 
i 

@®r as required. / 


Ia fact the supply was insulf 


eccaee era 


often becoming hot and sticking. 


METHOD OF TESTING. 

The endeavour was made to test the sagime under 
various comditions of load and speed,so as to det- 
ermine at waich load and speed it would give the 
best consumption of gasoline. 

The eagime was rum as long as possible at var- 
fous loads withspeed constant and visa versa. It 
was found very difficult to keep the engine running 


at constant speed throughout a test as there Was xo 


governor on the @¢ngine. 


re 


his absence of « governor hawmdicapped very much 
the successful running of the tests.As the engine 
became warmer or the brake load varied slightly the 
peed would change,thus mwecessiating a constant 
variation oa the supply of the gasoline inorder to 
keep the onugine rumniag up to the load and at ¢on- 
stant speed. 

Besides this handicap there was the heating of 
thepistow mentioned above ,aue to insufficient eil 


Supply,Which often caused the pistom to stick and 


ene 


thus cut short a test. 

Further than this the foundation was too light for 
an engine of this power,the running of the engine 
at the desired speed causing the whole engine to 
aud building to vibrate which was not a condition 


conducive to good running. 


Thus the results obtained altho’ sh 


EXHAUST TEMPERATURE. 


At tae atart of the series of tests,the attempt 


ier 


Was made to measure . the temperature of the exhaus 

gase@s. First a thermometer reading to 650° was .plae- 
| 

ed in th: exhaust pipe thermometer well, but this 

Gid mot read high enough; then a pyrometer was strap- 


a . = bes de> len eh 14 25 4 : 
ped to the exhaust pipe an 


of asbestos,but this did not read hi 


» § therefore | abandonedjconsequently the measur- 


| el 
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f a Si Pee ga a - eeu ie ro a4 ik mri ao i — 
ment of the exhaust gases was dispensed with as 


- Was omly s minor feature. 


ee i ee ae ia me Ae eee “oe e chau s4{AZz 
Supply with the equalizer box on as shown in(23), 
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Diam. of piston used in test=.6001" 


Diam. of piston used in calibration =.825 


Area of piston used in test=.283° sq.in. 
Area of pistow used in calibrations5i5sq 


The 6alibration curve(PLATE]. .was then 


From table Ii we obtain the 


sample eard used =§.0" 


1 
sori 19° 2902-2 » er sq.in 
yo) eB eee ee Re & w™ 4° e 
opt ing G € QS SOW J 
aie 
mo. PAT FUNG ea te ital kal BRI a, wy mir ~ eT TN 
CAT IMETR Le 4 itn 1 OF bills WAU hs Ailes 


Tae specifie gravity was determined by v< 


distilled water and finally filled with. the 


Sample i,from tests I,c &o. 
Sample li,from tests 45, 


rm 


Sample IliI,from tests 6,’ 


ti 
| 
* 


eo Be ae ae 


23 


TABLE TL ‘ 

co -k  ae i : ¢ 
BElESIES/SEl Esl silos 
S2lgFissles ie gs |g 
4.4-00|3 6,525127819| 73.3 | '76./127/25V/8.4/9), 


36.525|28400 73.3 | 74:3 |27/25|/%000 


s Ky IH Sample 
bs) 
“4 
° 


94-.00|36.525,238.360 73. 3 | 74.3 127,./25/8.960 


ek Dae 


oe 


H AvA 
ro ae Se * & 


TABLE IV. 


en 
"ANDY 


BOF DY) 
Adsf$o 
Wet aes 8 


hor yru dy 
aaofagq 
‘gocttuay 


Po+soL 
ou) {PSV 


“eA 


ns) 
S/\A puz 
avr, OSD) 


‘S 
+M\ +8) 
MV} OSD3) 


55.905| 55.627) .278 | '1\.23)15.634-40|14,200 


adwvc 


. 


TL |56.300| 56,030|270 |10.13|15.15|4.42 |14,150 


TIL |56.437/|56.2 18.267 |7035|15.'1/4.32 |(\4,100 


4 
<< 
4 
O 
jt 
€) 
C) 
ie 
* 
y 
9} 
Pe ia | 
P< 
oe) bi 
| 
1, 
Ne | r 
iD ble 
? € 
® goog |g 
{ 
ie wy) 
1 
i 
ee +2 ™ 
<i: 4 ee 4 
ii “4 ) : 
hued » C 
oo ra err j 
a La i | 
Cu faa 
3 | = 
EY ee : 
in » Se PP 
) 42 ® a “S » 
g A f | a 
si y pe ort Oo: i 
at t Sr. 
3 i a 3 ™ 
Sg ‘D & 4 ro) mt 
, 1 rity Pau 
iia bd i J { 
— — 


as 


ee 


fests ae bik 


Py 
We 


oc|-£9z | 0% 0G 
OOg 00949|0 2S\G// GIG |GEI+F|OS| BS |\0OF FF 
O0z 06069|\S/ eklbll Ot? lor o+|95| 26?e |SE St 
002 O9/e89\Ob It \El/ Of/ lose aelosl F@e | @ 7e 
Ov?’ OEILI| G1 BE \FK/I OBt |GSE CE OS ft | Sere 
008 OE699| OCEE \e// ote |s atloc| 29e | 57 Le 
00% OB659|O1ES |21/|09| OFS |0E CC \0S| Fee Bo io 
poor pvoary | ausy fa | oy atti) fl 4m | eerie 

THLE NOILAVIOAT SY YILVYM AINITOCY SY) 

“A JIG L 
Obl £ ALS Lu WU 


"907 FWaAWwYCG 


ici taene 


ee 


ae 


adn 


eben ernie ees 


ow lore 


peers eer nee arenes renee creme en me OES 


4 ae it 
tolish, MUA IMOG cOnetaat X N.ELP. % BO | 


One half the mumber of revolutioms is used as 


! 
there is am explosion only every other revolution. 
: | 

B.H.P.=Grake comstanmt X Load X R.P.M. | 


CONSUMPTION 


me per min. X 7.48 
xA~epecifie gravity 


a 
Gal. gasoline per min,= —Z0-% 


"es rm > 5 ay ei 2 ata a 
Gal. gas. per B,H.P.kr. al. gae. Pero Mim. 4A OV 
. Deitel. 
HE edt becaANC E « 
; : r £28 A heating value xX 7% 
OEsP. trom pcs per min, - arena. oO 
_ Power obtained from g:soline =I.H.P. 


Useful Power =B.U.P. 


rower absorbed ia cooling water = 


776 X #water per min. KX (T°-T°) 
EEA eid 3o000 


BrP aon ee, | 
a ee | 
MS CRAM SRE Uffiecleucy=1,H.F. 


Padi cated Thermal Efficienucy= 


let. sca Gane? 
ers" per Mite tebe Tod. 78 


ee 


Total BE eit ha REt. “ Iadicated Thermal Efr 


Table Vi gives the average value for the various 


Quantities measured, as taken from the logs and 


) 


fiwudicator sards. 


Table Vil gives tke finel resalts worked up frem. 


OT 


Table Vill-HNeat balance.as explained on page 27. 


eae a a ere tte ee tectmalanlan oot 7 neers aera 


f 
; 
« 
B 
Ly 


St ae 


EL_isui29| Les abIIOLIQIVE'|] OCE | GIL’ | O cr |e7AvW | // 
EL lee |qee Ib! |OL/E9e' | +4be | oun’ | se €/ |$esOW | oy 
és esiies’ oOo 1S 411 les| @ue* | ole | ore’ | o 61 ore & 
\ G9A19I11/09| SEF | 9d\ |[€S|}9RG° | LLE | E€Eb’ jos sl |EArW| B 
G9Alb11|09 |o' SE | Abi [oS] 1E+° | Cae | bLB’ jot Be | EAOW | 
ZIIEWIIDG| AARNE | Abi |OS| SBEE'!] +Az | ONAL’ |F4 Se | ez4dIy| OF 
Za oilaolo-o+ | 102° |bt| bit’ | ose | OSL’ lotics lozioy ke 
I9ISei\lgsg|c°'OS | AbN | eS| BIS’ |] ALS | bY’ |o! @ |9e4dy| H 
O9\ze\|eg|O@ESE | +11 |+5|/ GGG | OLE | obo’ [OE BE | al Ady) © 
29aivwiies | Ae | Lar |EsS| goe' | BIE | EEL’ |O HI |Blady| 2 
i] SA IEVNIeG | OLE L&2\i |bS/OES’ | SOE | OCL® JOE QAI \e/s47dy | f 
ae e © ¥ — “= y Sire “ 
eo sche SHAS SIN) SF] F ]Fseiss | ye fF 
‘ig tiotie © Sas fo] s a BS : en eS S 0 
KRIR SIE 3 8 SUS IEG ag § x iteul ae | =e se 
‘TA F7aIvy 


‘SPpso7 04021 U f pun sbo7 HIOAS p2HUslos4gG? SyjNsasy abvsrayy ~ ‘MITWY/ 


——— 


- ores tone — 


en Sane aes 


+ i eee ’ ae 
s : ig * : 
ral, 4 f 
; 
og 
; a ¥ 
ae oe 
: 
i iad 
; r : 
Bakes tai ie 


a 


o| 


if 


. Lier |2° 82 | olG | (ver 0e29o0'| see |eve | 0+8 le9'eel// 
Ito | &6e2 | oorg jO4rE/ (00€90'| G22 | /tE | 9bSB |se'ezios 
S Si i s/'Le | 029s (OL {9/690 CRY | oF9e | 9 Se laresei es 

. Z'Lt | B¢2 |O97B | IDLI' |\SSo0/'| ¢vzZ | e’es | 7bE |Sete|2 
S'SB' | 7'Set | o609 | IEL! | 26Ez20'| Z'OL | 29E 166 |\S9GeE\|L 

) Zrz |2' Bz | OLL#E |S¥bE!l |108S0'| ea | BlE | 69S |\€e'Gz!| 7 
l+z | G'@2 | ose | E22 |GLL4+0 | GQ |#¢'9?S | GSS |\GE'CSL| G 
9'O°t |\#F#¢S |OOTS | JIG’ |OCEIO'| SEQ | QB’ | SES [Os GS | FH 
Sb'se | o€e | ovoc |ecol’ |\90860'|\f'°eL | ré€ | 9'0e@ los oe |e 
Q'ez~ | 98Se | org |E'+tl' |$¢490'| B'4L |\ea4veEe | s'oe@ |G6E€Le| C2 
Cre] £:0€ | 069+ |b0E! \OESSO’|O':0R |+eEe | Lee |Ez9z| 1 

= . a 
Re § . [SE (EES ESE | E5] 8 [zal] & fe 
Boe) Sci BS Scie 1S aS | Sl Sees | Le 
RN RW Mea isessgst |S X | ~ [eval A fs 
TTA 71a 
(42 0d 29S Tf 7/Jol 01, DP) PI41OM) LSA, IV SLINGIL WNIY — YR ITAW/ 


oS Se 


a neers, 


pe 


at ager 


sip a ea 
oes ais 


TABLE VIT- HEAT BALANCE (see page 27). 
TABLE VIZ. : a 
a NEES Soe se ives 
Prue > | ied ixck 
Si Pei! S841 2679) 534 | 2as 
| ® | j20.| 348 | 27.34) $7.7 
317/19, | 3%./ | 30,50) 62.2 
7 2S 1 AI. 1 ASLO! 65.3 
| S| 73.3\ 26.4 | 22.35| 47.0 
6 | //3 34.8 |25.33| 51.7 
yt PO 36.2 -25.65| 47.6 
| 1/95 | $3.3 | 34.25] Ste 
| G |/33 | 36.0|24.50| 4389 
| 4/0\fA0 34t./ | 23.21\ 4/3 
| //\/122 | 34.5/26.63) 67.3 
| 


gal ag ee cher ane 


i 


i 


ee es 


agieis 


‘aStsaioes ain rp 


or ee 
te ee ree 


OR CARS. 


IND ICA 


EE 


EERO Py NST 


bai 
tes tes . 


os 


- Me 
i 
* 
- 


TO mh mash 


ei ee 
ite 


eterna pnemtisieancseiy 


Eigtiae © nots Sen es tes 


wre 


he ears 
eee 


i 
; 
1 
: 
Sf 
P 
a 
s 
& 


piedly 


ndou 


fee ae Se is = Tee ee ee i i eae eh 
ae 


i 


larger expansion obtains a greater pereentage of the | 
energy inkmerent im the gasoline tian those engines 
equipped with the erdimary crank motion. 

Frem table Vil which gives tae fimwal results of 
the tests togetker with PLATHII waieh shrews the con- 
Sumption per B.H.P. for tke various H.F.'awe see 
that the best cousumption was atsthe lowest I.P. rum 


iwaiee is probably due to tae lesseming og tne vibrate 


ioa of engine snc also lessening of tee piston heating| 


aa this was the lowest speed tesied. 

cae Gurve due te the differences im speed and lead 
at waieh verious tests were rum weuld wet run a s- 
tare all peixts;se a smooth eurve was carried thre the| 
average values. 


ike performance varied so greatly frem day te day 


that a geod curve of load and ¢ensumption is impossibl 


tne best idea ef its value may o¢ obtained frem Tables 


WVIllaVill. 


err 
ll 


PLATE LT 


8 
He 
- 8 
INDICATOR SPRING 
CALIBRATION CURVE 
SCALE fare ISSAE j"= 033 + 
: ORDINATE |" = 20* 


y7 
eo” ag 
= 2 
Q go 
a J 
ul 
i 
ion 
"3 
x, 
hg 
a 
‘8 
Ns 
*e 
J” 
aa a a MT OS OP I iS IE IS 6 IT IS I oe ES a AS AO 127 28 29 6 3) 32.00 0 So se SP ee ae 


DEFLECT NS: 


ee 


bine iia aus ic: 


sa ahaa chal 


ua! t. ae 


i i teal 
ee 


5 


pesanabe oe 


shi cdectpgee 


et 
wenatha incase sages Apne 


aoe 5 set ae 
pom is 
2 2 eck. 2 : 
ee Be 
ee ofr) : 
' : ane 
Ei 
ae 
; 
- 
¢ ' bs 
; ot 
: + + 
we 4 : 
tafetn}- } ; 
Cer 
| ‘ ; rss 
‘ ; tice Sabet 
1 
} 
+44 aScee es ee 
‘ H er a | 
} ‘ 4 dex 4 + ‘ a t ‘ oe di Sec Se 
H t ft 4533 
| oe tpt bb ae 
: i ; { a4 e-5 ee! 
es oe" Sen ian aad f | SPS MOE xem LN Bale GP EIS Se | 
{ : ENS ee tea 
$ a eae Sa | tng Sas ace dst 
; 


: 
+ 
H 2 
. . i ae yeas wanes eee Gane ce Se oe. * Boek: ian 
i i * : 4 ¢ 4 ‘ ¢ ‘ : } ¢ ¢. @e + 2 
- a ae Se oe 8 non ed Ass ‘Rae Sie BS Se Be Fe Bae eee Sars SR Meee SEE Se — 
— oe oe os a oa: j ts es ee ct we ss 43 Bes e 
ae spe - decay eee ee eee cee Se Saas Eee Gein tes ete cee cae ee 
ee | Re i 4 i ket Se ee z ; ? 5 - 2 S fe £5 ie 
$b De ees = paar gent as ses 3 ap eae Dae SP 3 
aS : ee ee = ; : 4 i o ah c =: ee 
5 : ; : a . e 
aa oa aS Ses | I oe eee cee oe a sce diiea pee ee oat ‘ es 
| tee Sor | nee | | eee 4 ee er + 4 Oye od a 
4 5 Oe Ss eno cau ee ce SO ae ee ene aes Oa Pa p © ion et : 
? i ; s : wae Hy ee | 3 - oo s 
i me i | a =3 : ee 
an me cor ae 3 + Bem orgs We Pe GANG GE Goes Ben oe aes me aes 2? = i a ee oa TO 2 
- : ees Gaee & : 3 % ‘ ie ee, Sek See | zs ° Cia ee 
4 7 as ® a See a ee oe ae Sarees Se a 5 came are Ve i: - 
‘ = I i. i ee oe mee ore ae 
eae a : 4 w iba: Sa Se ne ee tae 28 ao oo ws 
oe : ; : $ at Pej t eet 
. pond oe ee | Ss eres eee nes i weoe sa oon =o ~ ae - 
+ ae ‘ 4 = as Bs LR | Rese (Se Seen! Sever Same oa | pikes Some ee Se a aon ee See —s 
Gein phn bendy ee i Same Tee | see | 4. oe eae cee sae coe wee one eee ee ae as eae Sore Seat os 
; t ; j sw) Sieg OE aes : : 
ee : ti die ae, ee 3 goce oe ee eee Par SS Set ; ae ee ee ee ee nee cee ‘ 4 
i t - i 
a = 4 a é 3 _ 4 Panes fener ee eeremes cane Oran ees pet «apie 
‘- os bidet } > i bj i i i 
ta: as a sn Sie Rae * + inh Goes eee nota ace mah a Pretec en ge Bsa * s Pe eee aes a . = 
; q ; . ; Se os es 
om fs 9 +. oe: Se ee eee ee et oe ees } ee ee ee | HA ; ees per See SR ce ees Shai Mee 
t & 2 ? ‘ * Bf + 
z 2 ees ‘ ; : : ; 7 oe 4 
: ; 5 aes ogee ae og Seed Coe Soe ae Oi ere es Coe eae ae * aca. 5 3 eae Soe ae SE se Gk oe a oe 
4 i ; ; 
cn ae * E ut 4. : ss 5 4 | See i ee 
: — é . Soa Sash cee ates Smee ae é ee + Svion ee: et Ser ene eet et Ses SSE Se Se aes aes Beek Be Se: 
: 4 eo ao Ss > oer ; +4 3 > ——s . + ee mee ee ee oe cae 
. 5 : i ; 1-4 
= as : ; Ly 
4 * : + + = < 2 4 + ® + $ : ee 3 : i) pS 
se bie Z + ‘ 4 cd z ‘ i é & ‘ 4 ; © &. 
f * 3 E ‘ = 4 
+ > 5 ‘ - $ ae 
a Prk 4 ‘ ‘ i ‘ : ogi eee eet eee os 3 
/ a 
ee eee eee - . » anEEE anne ERLE ERE eae EEE EREERE EERE — — é wae Segeanrie ee 
a rs Pa 7 : ; ‘ : : ~ a 
Se ee ee ee ee ee oe ee ee emf ® : eS eee SE erie ss 
; ¥ : BE ; ‘ * : < | 
Ss Lio aot fae | So Sia ae ; ; : : = ; 
‘ . a Seta Ske : 4 < : : ee al “* + eae. as ae ence i aes Se cae 
4 . = ¢ ; = H t > 
ae ooo e r - : € fy foeceagat rang eodpy acme a 
ee : 
Z : . 
= _ ‘ z See fers | a er a oe eee ee ’ 
o ‘ ‘ ss . 
z ; ‘ ‘u ‘a ; Seco > o & = ee ee ee ee ee eee a ae cae 
as tm : 
= 4 ee SY Tee 3 ieee Sees See ee ee See ee 
. 5 ; 
ae ae eee - —* — ee 
yn : ‘ 4 @ — ; Hilae sree Gers wee Se eee Ss SS | 
: ae t 
‘ 3 : 
i e. E ; z 4 i ; Pe ceees eee ack: Ses es SS 
Ss ; wer eS 
: é j : fae ‘ Re at os — 
Ser ; a 
‘ : - d aes cae eae Maske Ce a 
: ba z i é ees | eas Se | eis | er ee ee =e 
>. : 
: ; § : 
i: ; : ; ‘Sy : a es 5 cocaine 
‘ é é * ‘ 3 i = + + Marg * * Koy a we 
z i ¥ : r ‘ 
- ee a oe meeeeeen mene toe er ee 
Bien . ; : eae: 
; te oe oe 
| hi 
oe | Soest. 
Z ‘ : 
} } : ‘. eae Sea | ee | a ee 
& : ea ce Rake ST ae | aan eee S'S 
Ei | : : ‘ : it He aS 
ri 
: 4 ‘ fey H 
; : ‘nineteen 
4 4 oe : Soe 
. ‘ Pee Set So eee 2 
; : 4 ; ; } ;: HEL SS EPs ahs 
Pies : ; ; Sana ME tees cone ea 
i Peas ees He Ks. 
1 , oe ; Galle sree ere Sw 
i r anil ee oe oe 
} > 
é . he) ' poe Sa. OS Oe 
; 
nd ‘ $ n+ ; * rhage ' ‘ a ee ae oe ee 8 
; ; Piey te oo | 
; : ko ; 3 ; oe eee oemy cate: Mee a 
a ‘ 7 ‘ a en is ; bmp bey 
; . 4 hoe 4 t ee 
aan Eis . ; 
i ; | : ; and ‘ ec 
see H . i : i pone F + te 
; rs j 5 Fe Le GE? Sie 
; . (49) ‘ 
: f oe Ld baneoa ae Se } 
‘ : ‘ hee : : 
+ ~ sb ns pabealpiigadlesia 
: oa + 
j ; i { : ‘ } id ho ai ; 
4 + ° H i + 
j i 4 ae oe eae ie Me ene 
sornend et eee ee Soe eee A 
i ‘ ee tae Fy Sweet See wees Same tor | ieee See eee See” S| 
4 } ; 
' ee eee eee oo. aoe mee oe oe a 
4 3 4 Tabak H 
; om joe hedges 
ee ; We ee ed Bo 
j ee eS 
‘ ee es —. ee ee cee 
} oe oe | | i.4 : rooRed 
i i ; j ; eee oe 
if Shp orn + ‘ ) ‘ 
rl | ; + - 
Ft eS, A ¢ + ‘ ; 4 + ’ ? ’ t sae 
: ot 
7 4. + — ie « ; T ’ ‘ ¥ ‘ as o“- ~— 
424 SUO}/0*) ati 
: ; 
dr eS ae 
oe 
q 2 ‘ 4 a + * 
j ; ; 
5 
; Bed oo es bust 
} 
ee ee Sa | ed 
' weg ae 
‘ ia 
i i pet denon 
‘ oe 
a 5 : onal AES 


re 


ee 


aaa 


aes 


pies me +: e z : t bs a = ree 
h Re perder baiethiniaions PaRASan Ler Aa SoA os wrest gene ein tannnaci se 
poe gacrs ‘ : : 
: : Saks ra 
: (i : oe ie a 
. i ts y i : es + 
ae : ; Z ie: : i 
aureoe nbcatncennon eadeehinin eae 


U ride 
: 4 : 
4 * “ ? : 
: vee ates ‘ i in Malan pees nliuactacgonest 
NSM Ge Gi eameyie <. |) Mleckal chistes panties ses sesicgi lhe fea averse ane mene 
‘ : é ? 
Joa scniyicirted-iiatianenior int micas tect eas 
‘ c » F ‘ i 
iciglscienessind edie ths Snes ano geo ona oir pop nk trannies 


ser ible epi Sn 


Et 


ia pia 3 . 
sce oes pit op suena oomrn= Si 


ae 


: Be ee ie ae 
Sp he ee ig mah eam 


{ 


sae 


AEE TU 


N/1198/03070/5920X 


59 ae LEY, 
‘0h a AMT AA eae s! 
1] HT i | | | III | eh 
A | | | } ' is : ‘ iy 
AVA AIAY HAH | | ‘ 
ATT TAH | HH Wi) aaa ' 
PAL TLILAL LING AA A : te nt 
‘ f 
é ‘ Li ¥ 
Lt 
Pw ut 
< ‘ a 
i ; “ay 
\. t 4 
: ‘ Fi. 
i y jot 
F ‘ ‘ ie ar 
i i ug 
Als: fi han ORE 
‘ ; f k i 
fut ; 5 ‘ } 
Hi ig i tial & eS é oe 
aia eth A arth teat ees sid hive es me ads! er teene te es a ‘ tem : ‘he hd Be Bale nek i a i 
n i a 
Va \ 
i i pi py 
hie dad i ut 
be pre iis wit ou et ae ’ 
ae 4 i 
cna t 
+ ' oh f* ‘ i ’ i 
ert Py ‘ t j ry : 
f bak : i Med it Bie 
fan $. bop \) ced Yel ay 
reCaaas vt ‘ ‘ 
‘ : ih, 
i t Bat Teeth 4 ia x Lak 
j q 1 * i wes : < 
j j i 
iid t fey h sat : 
4 4 : 4 i | ‘ 
ly ; ‘ ; 
‘ i : pai 4 bee sk 4 
git js ‘ } Pant 
f fy d ati 
it peat ; ‘ 
sv My t i 4 § ee 
1 ' Is 
et L Aad : Ape ‘ we 
OPA i i : 
ea ! ’ : 
ie j i. 


tales 
salah i 


eee 


vila tn 


Peete 


Livtiaey tip 
1% fy 
°F 


CHF 
Ne taste NE aS 


f ee ia! 
‘ F 
Re CORR Trae we 


‘ ‘ » . $44 bk ‘ 
firey ‘ ' F , 
wee Og ta ON hop ‘ ' f i ‘ 
Giguere gett ‘ ‘ ' 
& ba) ‘ <4 jb ' r , ¢ 
eh eee Hahei ‘ . 
{ %¢ art ay’ P ’ ere ' - 
1 eed fret Fics on ‘ en . 
ftp ' ' : 
rdiee < Gey t ‘ 

' $ bs ‘ rer F 


